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Purpose: Endobronchial tuberculosis (EBTB) presenting as
right middle lobe syndrome (RMLS) is an uncommon clinical
condition. We investigated the clinical characteristics in patients
with EBTB presenting as RMLS. Patients and Methods: We
retrospectively reviewed the records of 22 patients with EBTB
presenting as RMLS who were diagnosed at our hospital from
2003 to 2006. Results: Its occurrence was more common in
females than males (F, 18; M, 4). The mean age was 70.3 ±
8.5 years, and 17 patients were above the age of 65 years.
Cough with sputum was the most common manifestation and
2 patients were asymptomatic. In bronchoscopic analysis, the
most common finding was edematous-type EBTB, which was
found in 15 patients, followed by actively caseating type in
6 and tumorous type in 1. Acid-fast bacilli (AFB) staining for
bronchial washing fluid was positive in only 5 patients: 1 with
edematous type and 4 with actively caseating type. Bronchos-
copic biopsy showed chronic granulomatous inflammation in
16 patients. Follow-up chest X-ray after treatment showed
complete disappearance of the lesion in 2 patients, more than
50% improvement in 5, less than 50% improvement in 5, and
no change of lesion in 4. Conclusion: Edematous-type EBTB
was the most common type of EBTB presenting as RMLS,
and it usually occurred in elderly patients. Culturing for
mycobacterium and histologic examination by bronchoscopy
are necessary for proper diagnosis in these patients.
Key Words: Endobronchial tuberculosis, right middle lobe
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INTRODUCTION
Endobronchial tuberculosis (EBTB) is defined as
a tuberculous infection of the tracheobronchial
tree.
1 It can affect any part of the tracheobronchial
tree, however, it usually results in right middle
lobe collapse,
2 when EBTB involves the right
middle lobe. When the right middle lobe is
chronically or recurrently collapsed by certain
pathologic conditions, it is called right middle
lobe syndrome (RMLS).
3 Because the right middle
lobe has an anatomically narrowed orifice, it is
easily obliterated by certain pathologic conditions,
such as cancer or inflammatory conditions. RMLS
is a relatively uncommon condition, and clinicians
should perform diagnostic procedures to identify
a cause. The literature dealing with causes of
RMLS show that benign inflammatory diseases
such as bronchiectasis or pneumonia are the most
common causes while RMLS due to malignant
diseases is relatively infrequent.
3,4 There has been
a recent report in Korea that showed that
pulmonary tuberculosis, including EBTB is the
most common cause of RMLS.
5 The proportion of
endobronchial involvement in active pulmonary
tuberculosis is variable according to the literature.
6
Recently, a prospective analysis of endobronchial
involvement in patients with pulmonary tuber-
culosis has been reported. An et al. studied bron-
choscopic findings in 458 patients showing active
pulmonary tuberculosis. Among these patients,
about 50% also showed EBTB, and the most com-
mon finding was edema-hyperemia type EBTB.
7
EBTB is still a common disease in Korea. Never-
theless, EBTB presenting as RMLS is infrequently
seen in clinical situations and it has been reported
only as clinical cases,
2 which are considered to have
no distinctive clinical characteristics. Therefore, we
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herein report 22 cases of EBTB presenting as RMLS.
PATIENTS AND METHODS
Among patients with chest radiographs of RMLS
who underwent bronchoscopy at Gyeongsang
University Hospital from 2003 to 2006, we
reviewed the medical records of those diagnosed
with EBTB. One chest radiologist had confirmed
the diagnosis of RMLS by chest radiography and
CT scan, which showed a wedge-shaped density
that extended anteriorly and inferiorly from the
hilum.
3,4 The diagnosis of EBTB was made
primarily based on a mucosal change of bronchial
lumen by bronchoscopy as well as identification
of mycobacterium tuberculosis (MTB) in bronchial
washing or expectorated sputum or chronic
granulomatous inflammation with or without
caseation necrosis in a biopsy specimen.
8,9 In case
of negative bacteriologic findings, we diagnosed it
as EBTB when patients had a gross mucosal
change with bronchoscopic findings and chronic
granulomatous inflammation in a biopsy specimen.
We reviewed the clinical features and radiologic
and bronchoscopic findings of these patients.
Bronchoscopic findings of EBTB were rated
according to Jung's classification.
9 To evaluate
change of a chest X-ray lesion with treatment, we
compared a chest X-ray that was taken at the time
of initial diagnosis to one taken after complete
treatment. We also classified the change of a chest
X-ray into complete disappearance of the lesion,
more than 50% improvement, less than 50%
improvement, and no lesion changed.
RESULTS
Eighteen women and 4 men were identified,
Fig. 1. Chest X-ray of a 72-year-old man with chronic cough. It shows persistent right middle lobe collapse in serial chest
X-ray after 6 months of anti-tuberculous treatment (A) before treatment, (B) after treatment. Bronchoscopic findings showed
a mass-like lesion with some necrotic tissue in the middle lobe that completely occluded the bronchial lumen; initial diagnosis
(C) and fibrotic scarring in serial bronchoscopy after 3 months of treatment (D).
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and the age of the patients ranged from 48 to 81
years (mean age, 70.3 ± 8.5 years). Seventeen
patients were older than 65 years of age. The chief
complaints were cough, sputum, hemoptysis,
dyspnea on exertion, and general weakness. Two
patients were asymptomatic. Cough with sputum
was the most common manifestation of the
condition. Bronchoscopic findings showed actively
caseating type in 6 patients, edematous type in 15,
and tumorous type in 1. Acid-fast bacilli (AFB)
staining for bronchial washing fluid was positive
in only 5 patients: 1 with edematous type and 4
with actively caseating type. Bronchial washing
fluid culture revealed growth of MTB in 16
patients, 10 with edematous type and 6 with
actively caseating type. Chronic granulomatous
inflammation in bronchoscopic specimens was
seen in 16 patients; 9 with edematous type, 6 with
actively caseating type, and 1 with tumorous type
(Table 1). All patients were diagnosed by bronchial
biopsy and/or MTB culture of bronchial washing
fluid.
Radiographic findings showed the loss of right
middle lobe volume in 9 patients, only consolida-
tion in 10, consolidation with additional volume
loss in 2, and mass-like density in 1. Follow-up
chest radiographs were done in 16 patients after
complete treatment. It showed complete disap-
pearance of the lesion in 2 patients, more than
50% improvement in 5, less than 50% improve-
ment in 5, and no lesion changed in 4. Actively
caseating-type EBTB usually showed marked
improvement of the lesion on a follow up chest
X-ray, 4 out of 6 patients showed more than 50%
improvement of the lesion. However, edematous-
type EBTB usually showed persistent abnormality
on chest X-ray; 6 out of 9 patients showed less
than 50% improvement after treatment (Table 2).
Eighteen patients were treated with standard
anti-tuberculous medication. It included INH,
Table 1. Diagnostic Yield of Microbiologic and Histologic Examination according to Type of Endobronchial
Tuberculosis
Type of EBTB AFB stain AFB culture Bronchoscopic biopsy
Actively caseating 4/6 6/6 6/6
Edematous 1/16 10/16 9/16
Tumorous 0/1 1/1 1/1
EBTB, endobronchial tuberculosis; AFB, acid-fast bacilli.
Fig. 2. (A) Bronchoscopic findings of a 69-year-old woman with chronic cough. Bronchoscopic findings showed an
inflammatory change with mucosal edema and some secretion. The middle lobe was narrowed by an edematous change
of the mucosa, indicating edematous-type EBTB. (B) Bronchoscopic findings of a 52-year-old woman with chronic cough.
Bronchoscopic findings showed whitish necrotic material in the middle lobe, indicating actively caseating-type EBTB. Upon
biopsy specimen, numerous bacilli were observed on AFB staining. EBTB, endobronchial tuberculosis.
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RFP, EMB, and PZA. Four patients were trans-
ferred to private clinics. Two patients developed
severe drug eruption during treatment. The medi-
cation was changed to tarivid, EMB, prothiona-
mide, cycloserine and INH, RFP, tarivid in each
patient. The mean duration of treatment was 6.5
± 1.8 months.
Follow-up bronchoscopy was done in 2 patients
because chest X-ray did not improve despite 3
months of anti-tuberculous treatment. It showed
fibrotic change of the middle lobe, edematous
change, and some secretion in the middle lobe.
Parenchymal pulmonary tuberculosis combined
was found in 5 patients, and no patient had
extrapulmonary tuberculosis. Oral prednisolone
was taken with anti-tuberculous medication by 1
patient for the first 2 months of treatment.
DISCUSSION
In this study, we found that edematous EBTB
was the most common type of EBTB presenting as
RMLS, and bronchial washing alone had a low
diagnostic yield in the confirmation of edematous-
type EBTB.
Bronchoscopic findings in retrospective analysis
revealed that actively caseating-type EBTB was
the most common form of EBTB in 280 EBTB
patients.
10 Recent studies have shown that the
most common bronchoscopic finding of EBTB is
edematous and hyperemic change of the bronchial
mucosa.
6,7 We found in the present study that
edematous-type EBTB was much more common
than actively caseating-type EBTB presenting as
RMLS. Since the RML bronchus has a normally
narrowed orifice, even a mild edematous change
can make it obstruct the bronchial lumen. Due to
the anatomical character of the right middle lobe,
edematous-type EBTB is the most common type of
EBTB presenting as RMLS.
Bronchoscopic evaluation is necessary to ensure
proper diagnosis of EBTB. If bronchoscopy shows
typical gross finding of EBTB, the condition is
relatively easily diagnosed by bronchoscopy
alone, especially in the case of actively caseating
type. Additionally, actively caseating-type EBTB
can easily be diagnosed by microbiologic examina-
tion because bronchial washing and/or sputum
are usually positive for AFB staining. However, in
the case of edematous-type EBTB, it is difficult to
differentiate an active lesion from an inactive
lesion by gross findings alone, and AFB staining
of sputum and even in bronchial washing usually
shows a negative response. In the present study,
only 1 patient out of 15 total patients with
edematous-type EBTB was positive for AFB
staining. Because of the low-positive yield for AFB
staining, a culture for MTB and histologic ex-
amination should be performed to diagnose
edematous-type EBTB.
It has been shown that EBTB is usually more
commonly observed in women than men,
especially young women.
10,11 However, a recent
report demonstrated that there was a 2-peak
incidence of EBTB, and it is also common in
elderly patients.
7 In our present study, most
patients were over the age of 65 years, and the
mean age was about 70 years. It is highly likely
that the reason for such high occurrence in elderly
patients is due to advanced diagnostic procedures
such as bronchoscopy, which is usually performed
in an out patient setting at a tertiary hospital.
Furthermore, involvement of the tracheobronchial
tree in EBTB might be different between young
and elderly patients.
12 EBTB in elderly patients is
Table 2. Change of Middle Lobe Lesion on Chest X-ray after Treatment according to Type of Endobronchial
Tuberculosis
Type of EBTB Complete improvement 50% improvement < 50% improvement No change
Actively caseating 1/6 3/6 1/6 1/6
Edematous 1/9 2/9 3/9 3/9
Tumorous 0/1 0/1 1/1 0/1
EBTB, endobronchial tuberculosis.Endobronchial TB Presenting as RMLS
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more frequently involved in the lobar and
segmental bronchus than in younger patients.
However, EBTB in younger patients is usually
prevalent in the trachea or main bronchus.
Because of this difference in tracheobronchial
involvement characteristic of EBTB between ages,
we suggest that EBTB presenting as RMLS is more
common in elderly patients.
Although adequate treatment was given,
persistent abnormality on chest X-ray was found
in more than 50% of patients after complete
treatment. Edematous EBTB has a tendency to
show a persistent abnormality on chest X-ray after
treatment. We suggest that edematous-type EBTB
may be changed to fibrotic-type EBTB during the
healing process. In contrast, actively caseating-
type EBTB can completely be cleared with
minimal fibrotic change by treatment if it is not
combined with edematous change. If it is com-
bined with edematous change, it might be able to
evolute to fibrotic-type EBTB, thus showing a
persistent abnormality on chest X-ray. Actively
caseating-type EBTB is frequently combined with
edematous change of mucosa. The study with
serial bronchoscopy showed that more than 60%
of actively caseating- and edematous-type EBTB
changed to fibrostenotic type.
13 We performed
follow-up bronchoscopy in 2 patients at 3 months
after starting medication, and observed a fibrotic
stenosis of the middle lobe bronchus by serial
bronchoscopy in 1 patient. Fibrotic scarring
during healing of EBTB makes it a permanent
obliteration of the bronchial lumen.
Systemic corticosteroid administration with
anti-tuberculosis treatment has been shown to
more rapidly reduce tuberculosis symptoms, but
its effect in preventing bronchial stenosis in EBTB
remains doubtful.
14,15 A prospective study with 34
EBTB revealed that systemic steroid had no
significant effect on preventing bronchial
stenosis.
16 Therefore, we used oral steroid in only
1 patient in the present study. Since we suspected
that she had concomitant bronchial asthma.
In the present study, edematous-type EBTB was
the most common type of EBTB presenting as
RMLS, and it usually occurred in elderly patients.
Culturing for mycobacterium and histologic
examination by bronchoscopy are necessary for
proper diagnosis of edematous-type EBTB.
Persistent abnormality was frequently shown on
chest X-ray despite adequate anti-tuberculosis
treatment.
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